Although such conversations are common in intensive care medicine, they are also difficult and complex. These conversations can be even more complicated in pediatric critical care, where decisions are almost always made by family surrogates trying to determine what is in the child's "best interest" (4) . Conflicts can arise at times between parents and physicians about the patient's prognosis or what is the child's "best interest" (5) . Indeed, recent data on communication in the PICU revealed that many parents were critical of their physicians' abilities to provide timely and clear information with an appropriately empathetic affect. The parents felt that physicians avoided difficult conversations about prognosis, gave parents a sense of false hope, and also delivered information with a cold affect, often using medical jargon rather than lay terms (6, 7) .
Despite this evidence, few pediatric critical care trainees receive formal training and education in communication skills. In a 2013 survey of pediatric critical care medicine (PCCM) fellowship programs, the majority of program directors reported that communication skills were taught indirectly via role modeling and direct observation. Only two of the six Accreditation Council for Graduate Medical Education-required communication skills were being taught by all of the responding fellowship programs (8) .
At the Children's Hospital of Pittsburgh of the University of Pittsburgh Medical Center (UPMC), we designed a formal program to teach pediatric intensive care fellows communication skills in the domains of delivering difficult news and discussing goals of care and end-of-life issues: the Pediatric Critical Care Communication (PC3) course. Using a model that has been successfully implemented in oncology, adult intensive care, geriatrics, and most recently neonatology, our objective was to improve fellows' communications skills and increase their confidence in holding these difficult conversations. The aim of this study was to understand the fellows' baseline experience in communication skills training, elicit their attitudes toward clinical communication and its teaching, and evaluate the course's effect on confidence in their communication skills (9) .
MATERIALS AND METHODS
PC3 is an intensive 3-day program that has been held in the spring every 2 years for PCCM fellows. Fellows attending the course are protected from all clinical duties-including night call-for the duration of the course, which is held offsite from the hospital. Since its inception in 2009, we have conducted PC3 four times.
The PC3 curriculum includes a review of communication literature, faculty-led short didactic sessions, faculty demonstration of core communication skills, and nearly 8 hours of simulation with actors specifically trained for roles as patient parents. Our overarching course objective is to prepare our trainees for communication challenges throughout their career. This unique curriculum structure closely follows the principles of Knowles's Adult Learning Theory. The theory stipulates that adults learn best with a relevant, active, and learner-centered curriculum (10) . The PC3 curriculum is relevant to trainees' everyday practice. It is designed to continuously engage trainees in active learning, including open discussions, role-play sessions, and self-reflective exercises. The course is learnercentered in that trainees are encouraged to choose their own specific learning goals for each simulation scenario, as well as to control both the pace and length of role-play exercises. Faculty meet for 1 day each year prior to the course to review the readings, edit the cases, and retrain the actors. Faculty also hold meetings at the end of each course day to evaluate course progression and identify specific learning opportunities for each fellow.
One month prior to the course, participating fellows receive the background literature, which includes reviews on communication skills in the ICU and the impact of communication on families. Seven learning modules are also included in the materials, each focusing on a core communication skill. Each individual module includes a set of learning objectives, examples of difficult conversations, and tools to use during conversations. Table 1 lists the modules, examples of learning objectives, and at what point module skills are modeled or used during the 3-day course. These modules are based on those used in two previous successful training programs: Oncotalk and Critical Care Communication (C3) (11, 12) . The content was modified to focus on pediatric issues by two authors (A.E.T, R.A.).
The daily schedule of the PC3 course is found in Table 2 . For simulations, fellows break up into small groups of four to five fellows with two to three faculty preceptors. Prior to each simulation, fellows are given details of the patient's medical course, as well as the family's social dynamics, religious beliefs, and emotional state ( Table 3 ). Prior to role play, fellows and faculty discuss the particular learning goal of the session. During simulation sessions, fellows have the opportunity to "time-out" during a conversation, ask for help, and retry difficult aspects of a conversation. Following their simulation, fellows receive feedback not only from the facilitators but also from the parent actors "in character" and their peers.
The sessions are designed to progress over the 3 days from an initial family meeting, through the explanation of patient deterioration, to the discussion of death or limitation of lifesustaining treatment. This design simulates a realistic timeline for discussions that occur in the ICU with families of patients in similar clinical circumstances. Importantly, fellows work with the same "families" each day as they progress through the timeline. Table 3 describes each scenario, the particular challenges associated with the scenario, and the daily scenario progression, with corresponding learning objectives. In addition, the final column lists the precourse learning module to which the knowledge and skills used can be mapped. On the last day of the course, trainees have the opportunity for "open role play" to explore any issues not already discussed in the course.
All fellows anonymously completed precourse, postcourse, and daily surveys. The precourse survey is administered on the first day of the course and 1) establishes a baseline of trainee experience and training with communication skills; 2) assesses feelings of preparedness for difficult conversations; 3) assesses opinions regarding the psychological aspects of care; and 4) assesses baseline attitudes about end-of-life care. The postcourse survey, administered at the conclusion of last course day, readdresses the latter three lines of inquiry of the precourse survey and also evaluates the fellows' overall training experience as well as the impact of the course. Surveys feature a modified five-point Likert scale adapted to each line of questioning. Daily surveys evaluate trainee satisfaction with the day's content.
Surveys were in hard copy in 2009 and 2010 and online in 2012 and 2014. In 2014, fellow responses were coded so that individual responses from the precourse survey could be paired with those on postcourse surveys. Surveys were analyzed in a University of Pittsburgh Institutional Review Board-approved study. As our survey was anonymous and we were unable to pair respondents for years 2009, 2010, and 2012, means with sd of pre-and postcourse questions were reported. We compared pre-and postcourse responses for 2014 using paired Student t test. Two-sided p values of less than 0.05 were considered statistically significant. Analysis was performed using IBM SPSS version 24 (IBM, Armonk, NY).
RESULTS
A total of 38 fellows have completed the PC3 course to date. Demographics are found in Table 4 . The majority of fellows had little prior training in difficult conversations, with fewer than half reporting either formal, structured training or bedside training in the following areas: explaining the severity of a child's illness, conducting a family conference, eliciting a family's emotional reaction to their child's illness, discussing various treatment options including palliative care, describing the range of possible outcomes, discussing code status, and discussing hospice referrals. The most commonly taught categories "expressing sympathy or empathy" and "giving bad news" were only formally taught to 57% and 54% of fellows, respectively. Prior communication training varied considerably from year to year, as demonstrated by a range of experience in conducting a care conference, from as low as 0% to as high as 70% of fellows in a given year.
Across all 4 years of the course, the self-perceived preparedness of fellows in carrying out difficult conversations for 10 specific goal skills improved after undergoing the PC3 course. These data are depicted in Table 5 . These specific goal skills were selected as they are reflective of those also successfully evaluated by Boss et al (13) in their neonatal C3 course.
In 2014, with paired data, we were able to perform a paired t test to evaluate changes in perceived preparedness of the 10 firstand second-year fellows who underwent training. Among these 10 fellows, there was significant improvement from "precourse" to "postcourse" in self-perceived confidence levels in carrying out difficult conversations in the PICU ( Table 6) . Nearly all fellows would recommend the training course to other fellows (97%) and believed that the course should be a required component of PCCM training (95%). Finally, on all daily surveys, the learning tasks (didactic, role play, and simulation scenarios) were all found to be moderately useful to very useful by all trainees (Likert scale: 1 = not at all useful, 3 = useful, 5 = very useful). 
DISCUSSION
PC3 is a simulation-based communication course aimed at teaching PCCM fellows advanced skills in breaking bad news, discussing end-of-life decisions, and discussing religious or spiritual issues in the PICU. This survey-based study demonstrates that PC3 is successful in increasing fellow confidence in carrying out these complicated and difficult conversations in the PICU. In addition, the study demonstrates that such a simulation-based communication course is well received by PCCM trainees and is suggested for future PCCM fellows at the Children's Hospital of Pittsburgh of UPMC. The course is designed in recognition that there is strong and widespread evidence that physician communication is of utmost importance to the families of patients being treated in ICUs (12) . Given that parents are the primary surrogate decision-makers for the majority of PICU patients, quality family communication is important not only for family satisfaction but also for patient care planning. Multiple studies have shown that pediatric intensivists often lack the appropriate skills to conduct these conversations sensitively and adeptly (1, 6, 14, 15) . Pediatric critical care physicians (faculty as well as trainees) themselves often feel unprepared to have these difficult and emotion-laden conversations (16, 17) .
Lack of physician training in communication may contribute to both patient dissatisfaction and physician discomfort with difficult conversations. Despite an ACGME PCCM fellowship requirement, recent surveys reflect a lack of training in communication. In an important 2014 study of American pediatric critical care fellowship program directors, the respondents (program directors for 73% of U.S. pediatric critical care fellows) reported that 75% of ACGME-required elements of communication skills and a lack of were not being taught by all responding programs. The skills that are taught are usually done via faculty role modeling (18) .
Pediatric critical care training programs vary widely in terms of size, patient volume, call schedules, and fellow responsibilities, making it difficult to identify all barriers to fellow education in communication. A recent study of In addition, trainees may not recognize faculty observation as instruction (18) . In addition, any educational opportunities that rely upon direct clinical observation can be affected by the clinical work of the ICU. IICU fellows are often very busy with other aspects of patient care (including procedures, patient evaluation, order entry, clinical rounds) and may miss the opportunities to participate in important but lengthy family meetings where faculty are demonstrating these vital communication skills.
To address this lack of reliable communication training, there is a growing movement to provide more formal and interactive communication instruction. PC3 was based on the successful Oncotalk communication course, which was designed specifically to train oncology fellows in delivering difficult news (11) . Other successful pilot programs based on Oncotalk have been started recently in the areas of Neonatology and Adult critical care medicine (12, 13) . In conjunction with this movement, a growing body of literature demonstrates the efficacy of simulation-based communication training in medicine. A 2012 Australian study demonstrated that physicians completing simulation-based communication training improved clarity, empathy, and pacing of communication as evaluated by objective observers (19) . More recently, a Japanese randomized control trial of a simulation-based oncology communication skills training demonstrated significant improvement in communication skills for those providers who received training based on actual patient evaluations (20) .
There were several limitations of this study. First, we studied a single institution and a small sample size. Although the mandatory nature of the course avoided the confounder of self-selection among the study's subjects, we could not control for specific individual's backgrounds, that is, experience giving bad news, religious background, communication training prior to the start of their medical careers, etc. If expanded to a larger population of trainees, future evaluations could be able to cohort trainees by such specific background experiences. Our inability to pair subjects' pre-and postcourse surveys prior to 2014 was also a limitation in the evaluating tool in early years. With the use of online surveys and unique deidentified pin numbers, we are now able to conduct such paired analyses with each subsequent class of trainees. Lastly, although fellows completing PC3 demonstrate improved levels of confidence and comfort with difficult conversations, we did not evaluate the efficacy of such training on improving trainees' communication with actual families and patients.
The course might also be difficult to generalize across the country due to the logistical challenges of holding an off-site course over 3 days' time. The Children's Hospital of UPMC Pediatric Critical Care Fellowship has a large number of trainees, so that one group of fellows is able to cover the clinical duties of those attending the program. This may not be feasible in smaller programs. Additionally, the facility and actor fees could also be prohibitive. However, modifications such as holding the course at the hospital are possible.
CONCLUSIONS
In conclusion, PC3 is an effective model for improving pediatric critical care fellows' comfort and confidence with important critical care communication skills. Its implementation has been positively accepted and supported by our program, and it is now a standard feature of the fellowship education program. This successful implementation is similar to that experienced by trainee communication courses trialed in other subspecialties. Future research is still needed, however, to investigate efficacy of the course in improving trainees' bedside communication skills.
